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MEMORANDUM FOR FILE 

A s  a pre l iminary  s t e p  i n  t h e  d e f i n i t i o n  of t e l e v i s i o n  
system requirements  f o r  Apollo l u n a r  s u r f a c e  use ,  t h e  a t t a c h e d  
l i s t  of candida te  system func t ions  has  been developed. The 
l i s t  has  been made as complete as p o s s i b l e  t o  provide a broad 
b a s i s  from which a ranked s e t  of  f u n c t i o n a l  requirements  can be 
de r ived .  These i n  t u r n  may be eva lua ted  i n  l i g h t  of system 
des ign  f a c t o r s  and competing system c a p a b i l i t i e s  t o  produce an 
o v e r a l l  set  of t e l e v i s i o n  system requirements .  No a t tempt  has  
y e t  been made t o  rank o r  eva lua te  t h e  candida te  f u n c t i o n s ,  no r  
has  any judgment been made as  t o  t h e  r e l a t i v e  m e r i t s  of per- 
forming t h e  func t ions  wi th  o t h e r  systems (e .g .  f i l m  camera). 

Based upon a s e t  of broad t e l e v i s i o n  system o b j e c t i v e s ,  
t h e  candida te  func t ions  have been d iv ided  i n t o  t h r e e  time-based 
c a t e g o r i e s :  r e a l  t i m e ,  n e a r - r e a l  t i m e ,  and non-real t i m e .  These 
t i m e  des igna t ions  r e f e r  t o  t h e  t i m e  a t  which t h e  d a t a  t r a n s m i t t e d  
by TV i s  used. By d e f i n i t i o n ,  a l l  l u n a r  s u r f a c e  a c t i v i t i e s  occur  
i n  r ea l  t i m e ;  it i s  t h e  t i m e  of d a t a  usage upon which s e p a r a t i o n  
i s  based. Thus, a l though t h e  monitor ing of s c i e n t i f i c  ins t rument  
ope ra t ion  can be used i n  r e a l  t i m e  f o r  t r o u b l e  shoot ing ,  it i s  
a l so  considered a non-real  t i m e  f u n c t i o n ,  as t h e  d a t a  provided i s  
used i n  p o s t  f l i g h t  ana lyses  t o  document s c i e n t i f i c  a c t i v i t y .  

The above ca t egor i e s  w e r e  f u r t h e r  d iv ided  on t h e  b a s i s  
of s c i e n c e ,  ope ra t ions  and engineer ing.  Although t h e s e  c a t e g o r i e s  
have f r e q u e n t l y  been used as major d i v i s i o n s ,  it i s  f e l t  t h a t  t h e  
c u r r e n t  m a t r i x ,  us ing  time-based s e p a r a t i o n  of t h e  major ca tegor-  
ies ,  provides  a unique r ep resen ta t ion  of t h e  cand ida te  func t ions .  
On t h a t  b a s i s ,  t h e  o v e r a l l  mat r ix  o u t l i n e  appears  as fol lows:  

I .  R e a l  T i m e  Observation and Support 
A .  Observation 

1. General Su rve i l l ance  
2 .  Pub l i c  Information O f f i c e  ( P I O )  
3. Post-mission s u r f a c e  observa t ion  

B. Support 
1. Science 
2 .  Operations 
3. Engineering -. - - 
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11. N e a r - R e a l  T i m e  Ground Ass is tance  
A. Science 
B.  Operat ions 
C.  Engineering 

111. Non-Real T i m e  Documentation 
A .  Science 
B. Operat ions 
C .  Engineering 

The complete l i s t  of cand ida te  f u n c t i o n s ,  w i t h  examples, 
i s  inc luded  i n  Attachment 1. That l i s t  may be eva lua ted  and 
ranked t o  provide a set of f u n c t i o n a l  requirements  f o r  system 
des ign .  Motion r e n d i t i o n ,  r e s o l u t i o n ,  color and o t h e r  parameters  
can then  be de f ined  by t h e  r e s p e c t i v e  u s e r s  and compared w i t h  
competing system performance t o  d e f i n e  a f i n a l  se t  of t e l e v i s i o n  
system requirements .  The c u r r e n t  l i s t  i s  t h u s  a "shopping l i s t "  
of f u n c t i o n s  designed t o  i n i t i a t e  s e l e c t i o n  of Apollo l u n a r  su r -  
f a c e  t e l e v i s i o n  s G s t e m  requirements.  

~ 
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11. Near-Real T i m e  Ground Ass is tance  
A. Science 
B.  Operat ions 
C. Engineering 

111. Non-Real T i m e  Documentation 
A. Science 
B.  Operat ions 
C .  Engineering 

The complete l i s t  of cand ida te  f u n c t i o n s ,  w i th  examples, 
i s  inc luded  i n  Attachment 1. That l i s t  may be eva lua ted  and 
ranked t o  provide a se t  of f u n c t i o n a l  requirements  f o r  system 
des ign .  Motion r e n d i t i o n ,  r e s o l u t i o n ,  color and o t h e r  parameters  
can then  be de f ined  by t h e  r e s p e c t i v e  u s e r s  and compared wi th  
competing system performance t o  d e f i n e  a f i n a l  se t  of t e l e v i s i o n  
system requirements .  The c u r r e n t  l i s t  i s  t h u s  a "shopping l i s t "  
of func t ions  designed t o  i n i t i a t e  s e l e c t i o n  of Apollo l u n a r  su r -  
f a c e  t e l e v i s i o n  system requirements.  
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Attachment 1 

CANDIDATE TELEVISION FUNCTIONS 

I.  REAL TIME OBSERVATION AND SUPPORT 

A .  Observation 

1. General Su rve i l l ance  - t o  main ta in  ground awareness of 
a s t r o n a u t  l o c a t i o n  and a c t i v i t i e s  as an e v a l u a t i o n  of 
mission progress .  

2 .  Publ ic  Information Off ice  ( P I O )  - t o  provide  commercial- 
q u a l i t y  t e l e v i s i o n  coverage of l u n a r  s u r f a c e  a c t i v i t i e s  
t o  gene ra t e  p u b l i c  i n t e r e s t  and suppor t  f o r  t h e  Apollo 
Program. 

a. Astronaut  a c t i v i t i e s  - observe t i m e l i n e  sequence. 

b. Te r ra in  - observe l u n a r  f e a t u r e s .  

c. Environment - observe l u n a r  environment and i t s  
i n t e r a c t i o n  with s p a c e c r a f t  and equipment. 

d.  Equipment - observe ope ra t ion  and cond i t ion  of 
equipment. 

3 .  Post-mission Lunar Surface Observation - t o  provide a 
v i s u a l  account of l una r  s u r f a c e  a c t i v i t i e s  subsequent 
t o  a s t r o n a u t  depa r tu re  from t h e  l u n a r  s u r f a c e .  

a.  LM ascent  

b. Equipment s t a t u s  

c. Lunar e v e n t s  

i. Shor t  t e r m  (e.9. land  s l ides)  

ii. Long t e r m  (e.g.  d u s t  accumulation) 
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I. REAL TIME OBSERVATION AND SUPPORT (CONT'D) 

B. Support  

1. Science - t o  provide a v i s u a l  b a s i s  f o r  e x p e r t  advice 
aimed a t  opt imiza t ion  of  s c i e n t i f i c  i n v e s t i g a t i o n  dur- 
i n g  e x t r a v e h i c u l a r  a c t i v i t y  (EVA).  

a .  Geology - t o  provide v i s u a l  s e l enograph ic  desc r ip -  
t i o n  t o  e a r t h  based g e o l o g i s t s  f o r  rea l  t i m e  
i n t e r p r e t a t i o n  and a n a l y s i s .  

i. Broad scale - g e n e r a l  geo log ic  c o n t e n t  of 
reg ion  (e .g .  c r a t e r f i e l d s ,  smooth m a r e ,  
mountains).  

f e a t u r e  (e .g .  c r a t e r ,  h i l l ,  r i l l e ) .  

(e .g .  c r a t e r  w a l l ,  r i l l e  s t e p p e ,  c r a t e r  l i p ) .  
i v .  C l o s e  up - d e t a i l e d  s t r u c t u r e  of sample (e .g .  

g r a i n  s t r u c t u r e ,  s i z e ,  shape)  . 

ii. Medium range - i n d i v i d u a l  f o r m  of u n i t  o r  

iii. Local - d e t a i l e d  s t r u c t u r e  of sampling a r e a  

b.  Undetermined sc ience  - t o  provide rea l  t i m e  v i s u a l  
monitoring of as y e t  undefined s c i e n t i f i c  a c t i v i t i e s .  

2 .  Operat ions - t o  provide v i s u a l  in format ion  f o r  o p e r a t i o n a l  
monitor ing,  planning and a c t i v i t i e s .  

a .  Nominal ope ra t ions  - reduce requirements  f o r  v e r b a l  
d e s c r i p t i o n s .  

b. Anomalous ope ra t ions  - a i d  i n  development of work- 
around procedures.  (e .g. Apollo 1 2  RTG removal) 

c. Traverse a l t e r a t i o n  - change planned t r a v e r s e  p a t h  
dur ing  EVA based upon s c i e n t i f i c ,  o p e r a t i o n a l  o r  
engineer ing  cons ide ra t ions .  (e .g .  Apollo 1 2  mounds) 

d .  LM l o c a t i o n  - provide  v i s u a l  in format ion  t o  a i d  i n  
p r e c i s e  l o c a t i o n  of LM dur ing  mission (e .g .  Apollo 11 
camera p a n ) .  

e .  Navigation - provide v i s u a l  in format ion  t o  v e r i f y  
astronaut/LRV p o s i t i o n .  

3 .  Engineering - t o  provide v i s u a l  in format ion  on hardware and 
i t s  ope ra t ions .  

a .  Monitoring - v e r i f i c a t i o n  of hardware performance 
(e .g .  Apollo 1 2  ALSEP s k i r t ) .  

b .  Repair - support  r e p a i r  and/or a n a l y s i s  of malfunction- 
i n g  hardware (e .g .  Apollo 1 2  TV camera & Hasselblad 
h a n d l e s ) .  
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11. NEAR-REAL TIME GROUND ASSISTANCE 

To provide information f o r  a l t e r a t i o n  of f u t u r e  t r a v e r s e s  
du r ing  pe r iods  between e x t r a v e h i c u l a r  o p e r a t i o n s .  

A. Science - a l t e r a t i o n  of follow-on t r a v e r s e  t i m e l i n e s  t o  
i n v e s t i g a t e  unexpected s c i e n t i f i c  d a t a  (e .g .  Apollo 1 2  
mounds). 

B.  Operat ions - a l t e ra t ion  of pre-planned EVA based upon 
o p e r a t i n g  procedures .  

1. Location - account f o r  a c t u a l  landing  p o i n t .  

2 .  Condi t ions - plan  f o r  unexpected environmental  c o n d i t i o n s .  

a .  Te r ra in  - ( e . g .  unexpected s l o p e s ,  s u r f a c e s ,  
s t r u c t u r e s )  . 

b.  S o i l  - (e .g .  unexpected s t r u c t u r e ,  p r o p e r t i e s ,  bea r ing )  

c .  Environment - (e .g .  unexpected l i g h t i n g ,  i n t e r a c t i o n  
wi th  equipment).  

C. Engineering - a l t e r a t i o n  of EVA due t o  non-nominal equipment 
ope ra t ion .  

1. F a i l u r e  - p lan  a l t e r n a t e  equipment usage 

2 .  Super ior  performance - plan  f o r  extended equipment usage 
based upon be t te r - than-predic ted  performance. 
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111. NON-REAL TIME DOCUMENATION 

T o  provide v i s u a l  d a t a  on s c i e n t i f i c ,  o p e r a t i o n a l  and 
engineer ing  a c t i v i t i e s  f o r  p o s t - f l i g h t  a n a l y s i s .  

A. Science 

1. 

2. 

3 .  

4. 

5. 

Geology - provide da t a  on geo log ic  s t r u c t u r e s  and i n t e r -  
r e l a t i o n s h i p s .  

a. Broad scale - gene ra l  geologic  c o n t e n t  of r eg ion .  
b. Medium range - i n d i v i d u a l  form of u n i t  or f e a t u r e .  
c .  Local - d e t a i l e d  s t r u c t u r e  of sampling area. 
d .  Close-up - d e t a i l e d  s t r u c t u r e  of sample. 

S c i e n t i f i c  instrument  emplacement - provide d a t a  f o r  
e v a l u a t i o n  of experiment performance. 

a .  Deployment a c t i v i t y .  
b. Deployed conf igu ra t ion  (e .g .  Apollo 11 seismic 

experiment l e v e l i n g )  . 
Geography - provide d a t a  f o r  mapping. 

Medical experimentat ion - o b t a i n  c o r r e l a t i o n  between astro- 
nau t  a c t i v i t y  and medical t e l eme t ry  data (e .g .  walking rate/  
BTU c o r r e l a t i o n ) .  

Undefined experiments - document as r equ i r ed .  

B. Operat ions 

1. Nominal ope ra t ions  - reduce requirements  f o r  v e r b a l  desc r ip -  
t i o n s  (e .g. photograph and sample logging)  . 

2 .  Techniques - eva lua te  ope ra t ing  procedures .  

3 .  LM l o c a t i o n  - document LM l o c a t i o n  as a b a s i s  f o r  a c t i v i t y  
l o c a t i o n  and documentation. 

4 .  Astronaut / rover  l o c a t i o n  - provide v i s u a l  a c t i v i t y  t i m e -  
h i s t o r y .  

C .  Engineering - t o  provide d a t a  f o r  hardware development. 

1. Equipment s t a t u s  and ope ra t ion  (e .g .  Apollo 1 2  t oo l s ,  too l  
car r ie r ,  d u s t  accumulat ion) .  

2 .  Nominal equipment performance (e .g .  LRV wheel s o i l  i n t e r a c t i o n )  

3 .  Equipment f a i l u r e  (e .g .  Apollo 1 2  sample bag r edes ign ,  
Hasselblad camera handle r e d e s i g n ) .  
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